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FIG. 4 provides graphs of transverse aberrations of the 
first example embodiment for several values of image height 
Y at three wavelengths. As is apparent from FIG. 4, the 
transverse aberrations are well-corrected even at the full 
numerical aperture. 

In the first example embodiment, the optical projection 
system does not project the entire reticle R onto the wafer W 
in a single exposure. Rather, as shown in FIG. 2{a), an 
illuminated region 221 of the reticle R is projected onto a 
corresponding exposure region 231 on the wafer W (FIG. 
2(c)). In the first embodiment, the illuminated region 221 is 
rectangular, 120 mm long and 24 mm wide. The length of 
the illuminated region 221 is symmetrically placed with 
respect to a line 222 perpendicular to the optical axis 210. 
The width of the illuminated region 221 is such that the 
illuminated region 221 extends from 52 mm to 76 mm from 
a line 223 perpendicular to the optical axis 210. 

The pattern from the entire reticle R is transferred to the 
wafer W by synchronously scanning both the reticle R and 
the wafer W during exposure of the wafer W. Arrows 241, 
242 indicate the scan directions for the reticle R and the 
wafer W, respectively. It will be apparent that other shapes 
and sizes of the illuminated region can be used. 
In the first example embodiment, the turning mirror M2 
50 receives Hght reflected by the concave mirror Mj and directs 
the light to the second imaging system B. The invention also 
provides an alternative arrangement in which the turning 
mirror receives light from the single-pass lens group and 
directs the light to the double-pass lens group and the 
55 concave mirror Mj. Light reflected by the concave mirror 
M2 then propagates directly to the second imaging system 
without reflection by the turning mirror M^. In the first 
example embodiment and in such a modification of the first 
example embodiment, the turning mirror thus separates 
60 light propagating from the double -pass optical group A2 and 
light propagating to the double-pass optical group A2. 

A second example embodiment of the invention is shown 
in FIG. 5. The optical projection system of FIG. 5 is similar 
to that of the embodiment of FIG. 2. Light from an illumi- 
65 nated region 321 (FIG. 3(a)) of a reticle R is directed to, 
beginning nearest the reticle R and along an optical axis 310, 
a single -pass lens group A_t comprising a first negative 



